In vitro formation of quinoid metabolites of the dietary supplement Cimicifuga racemosa (black cohosh).
Botanical dietary supplements containing Cimicifuga racemosa (Actaea racemosa; black cohosh) are used commonly by women to assuage menopausal symptoms including hot flashes and sleep disorders. Despite the popularity of such supplements, little is known about the metabolism or possible toxicity of many compounds that could be concentrated therein. The aim of this study was to selectively identify phase I metabolites resulting from metabolic bioactivation of constituents of black cohosh in vitro and to determine whether evidence of such metabolites could be found in the urine of perimenopausal women taking black cohosh oral supplements. A variation of an ultrafiltration mass spectrometric assay devised previously was used to screen an extract of black cohosh for the formation of electrophilic phase I metabolites that had been trapped as GSH conjugates. Mercapturates (N-acetylcysteine conjugates) corresponding to the GSH conjugates identified during screening were synthesized and characterized using LC-MS/MS with product-ion scanning. During a phase I clinical trial of black cohosh in perimenopausal women, urine was collected from seven subjects, each of whom took a single oral dose of either 32, 64, or 128 mg of the black cohosh extract. These urine samples were analyzed for the presence of mercapturate conjugates using positive-ion electrospray LC-MS and LC-MS/MS. On the basis of their propensity to form GSH adducts following metabolic activation by hepatic microsomes and NADPH in vitro, a total of eight electrophilic metabolites of black cohosh were detected, including quinoid metabolites of fukinolic acid, fukiic acid, caffeic acid, and cimiracemate B. Additional quinoid metabolites were formed from hydroxytyrosol and dihydroxyphenyl lactic acid, neither of which had been isolated previously from black cohosh. However, mercapturate conjugates of these black cohosh constituents were not detected in urine samples from women who consumed single oral doses of up to 256 mg of a standardized black cohosh extract. Therefore, for moderate doses of a dietary supplement containing black cohosh, this study found no cause for safety concerns over the formation of quinoid metabolites in women.